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PROBLEM 
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PROBLEM 
It has long been a prevalent view that surg ical pro-
cedures in the oral cavity and other bacterially contaminated 
areas may be intimately associated with the development of 
subacute bacterial endocarditis (1). This concept is based on 
three facts, 
1, There is a close similarity in the majority of 
cases between the etiological agent responsible for 
the disease and the organisms found in the mouth 
and in pulps and periapical areas of teeth. 
2. Symptoms of the disease have been observed in some 
instances shortly after extraction of teeth. 
3. Many studies indicate that transient bacteremias 
occur quite frequently following extraction of 
teeth. 
The clinical importance of this concept was first re-
cognized by Okell and Elliott in 1935 (2). As a result, they 
conducted a study on 138 patients undergoing extraction and 
were able to demonstrate a high percentage of streptococcal 
bacteremias. After the first classical study, a great number 
• 
of case reports began to appear in the literature. Rushton (3), 
in the period 1922-1927, and Abrahamson (4), in 1931, reported 
2 deaths from subacute bacterial endocarditis of dental origin, 
Bernstein (5) reported a rheumatic heart patient dying of 
subacute bacterial endocarditis after having an extrac t ion, 
\ 
Weiss (6) reported 10 cases in which there were dental 
.. 
2 
extraction or tonsillectomy preceding the symptoms. These and 
other case reports are summarized in Table I. 
TABLE I 
SURVEY OF LITERATURE INDICATING TOOTH EXTRACTIONS PRECEDING 
THE ONSET OF SUBACUTE BACTERIAL ENDOCARDITIS, 
AUTHOR AND YEAR 
Thayer 
Rushton 
Abrahamson 
Bernstein 
Vanderhoof et al, 
Weiss 
Feldman et al. 
Elliott 
Sale 
Palmer et al, 
Geiger 
Smith et al, 
Bay 
Kelson et al, 
Barnfield 
Favour et al, 
Seabury 
... 
1926 
1930 
1931 
1932 
1933 
1934 
1938 
1939 
1939 
1939 
1942 
1942 
1944 
1945 
1945 
1946 
1947 
Total 
3 
NO, OF 
CASES 
SBE 
198 
40 
3 
1 
2 
364 
38 
56 
2 
4 
51 
15 
53 
250 
92 
347 
165 
1,681 
NO, OF CASES 
PRECEDED BY 
EYTRAr.'T1 TONS 
3 
4 
2 
1 
2 
7 
4 
9 
2 
2 
13 
2 
6 
62 
6 
35 
22 
182 
Tompsett (1961) more recently reported on a study 
done at Baylor University (8). He indicated reduction of 48% 
in the incidence of subacute bacterial endocarditis from 
dental cause as compared to the Medical Research Council 
Report. He attributed this recent trend to a more aware and 
better educated dental profession. 
This review of cases clearly shows that endocarditis 
resulting from dental procedures has long been a problem 
faced by the dental and medical profession. 
In the past two decades many of the questions arising 
from this problem have been answered. Several questions to 
which the answer is still not well defined remain: what is 
the duration of the bacteremia? How does the body quickly 
remove bacteria? Why is the degree of inflammation of t he 
periodontium important? 
Hurwitz, Spech, and Keller (9) recently challenged t he 
body of research done on bacteremia by stating that it does 
not apply to children, because children have a lower inci-
dence of periodontal disease. They reported no positive 
blood cultures on J4 children they studied • 
.. 4 
PURPOSE OF THE STUDY 
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PURPOSE OF THE STUDY 
The purpose of this study is to correlate the type of 
dental procedure, the state of oral hyg iene, and the degree 
of periodontal inflammation with the incidence of post-
operative bacteremia in children. 
6 
REVIEW OF THE LITERATURE 
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REVIEW OF THE LITERATURE 
I Factors influencing the bacteremia. 
A. Trauma 
The factors which influence the occurrence or the de-
gree of occurrence of bacteremia have long been investigated. 
In order to simplify the task of discussing and reviewing 
these factors, they have been divided into six categories1 
1) amount of trauma as related to the type of dental proce-
dure, 2) the state of oral hygiene, 3) the concentration of 
epinephrine in the local anesthetic, 4) type of anesthesia 
used, 5) season of the year, 6) periodontal inflammation. 
The amount of trauma which occurs during the process 
of a dental procedure has long been thought to be a major 
factor in the occurrence of bacteremia. Stedman defines 
trauma as an injury inflicted by some physical agent. The 
agent, according to Richards (10) (1932), can be as simple as 
the patient's own food. His study on 17 patients who had 
their gingivae massaged and then a 15cc blood culture drawn 
10 minutes later, revealed 3 patients having a positive 
blood culture. Round, Kirkpatrick, and Hails (11)(19J6 ) in 
a study of 10 patients drew blood cultures after the patients 
had been masticating and found 2 patients with positive blood 
. cultures. Murray and Moosnick (12)(194l)reported 185 positive 
blood cultures on 336 patients they studied after mastication. 
This total of 363 patients revealed 190 positive blood 
cultures. Cobe (13)(1954) in a comprehensive study compared 
8 
the mastication of hard candy and gum, In 225 patients who 
masticated hard candy, he had 39 (17%) positive blood cultures, 
and the 200 patients who masticated gum had no positive blood 
cultures. In addition, Cobe (14), 1954, studied J05 patients 
who had brushed their teeth, and he was able to detect 121 
(24%) positive blood cultures, 
The next type of trauma to be considered is the dental 
prophylaxis, Cobe (15), 1954, reported on J50 patients 140 
(40%) of whom had a positive blood culture after having their 
t eet h cleaned. Kruger (16), et al, 1964, reported a 46% inci-
dence in 24 patients who had had a prophylaxis and a 10 minute 
post-operative blood culture, 
Endodontists have long asked whether their procedures 
may cause a bacteremia, Laston (17), 1959, in a study conducted 
on 22 primary and lJ permanent teeth in which pulpotomies were 
performed found only one positive blood culture. He took 
samples 1 minute and 10 minutes after the procedure. Seltzer (18) 
et al, 1960, conducted a study to detect the incidence of bac-
teremia associated with pulpectomy procedures. He divided his 
50 patients into two groups. Group A, consisting of 26 
patients, had a normal instrumentation of the canal, Group B, 
consisting of 24 patients, had instrumentation beyond the apex 
of the tooth. In Group A, he found no positive blood cultures 
at any time interval. In Group B, he found 6 (25%) positive 
cultures immediately post-operative which all became negative 
after 10 minutes (11). Beechen (19), et al, 1956, reported on 
9 
• 
' 
·-
23 patients upon whom he cultured blood after pulpotomy pro-
cedures and found only one positive culture. 
Procedures directed at treatment of the periodontium 
have also been implicated in causing a bacteremia. Robinson (20), 
et al,(1949) included periodontal procedures in his study on 
bacteremia. He found, on 72 patients undergoing periodontal 
scaling , 5 (7%) who experienced a post-operative bacteremia. 
Vargus (21) . (1959) in a study he conducted on bacteremia as 
related to surgery, found as the amount of surgery increased, 
the incidence of positive blood cultures increased. Nevin (22), 
et al,(1960) found a high incidence of positive blood cultures 
in his studies on periodontal patients. In 91 patients studied, 
88% experienced a positive blood culture after a surgical 
procedure. Bender (23), et al, (1963) found that there were 
more positive blood cultures after periodontal scaling than 
after gingivectomy procedures, Finally, Gaines (24), et al, 
(1964) found a 75% incidence of bacteremia in 12 patients he 
studied who had a gingivectomy. 
Dental extractions are perhaps the most traumatic pro-
cedures performed in the mouth. It is difficult to evaluate 
the results of investigators who studied the incidence of 
bacteremia following tooth extraction, because there is lack 
of uniformity among the various studies in the anesthetic 
employed, the number of teeth extracted, the techniques em-
ployed in the detection of bacteremia, the time at which 
samples were taken, and the manner in which other variables 
were considered. 
10 
The earliest report and the one most frequently quoted 
is that of Okell and Elliott (25) in 1935, in which observa-
tions were made on 1)8 patients having teeth extracted under 
a g eneral anesthetic. Positive blood cultures were found 5 
minutes post-operatively in 84 of these patients. Hopkins (26) 
(1939) also conducted 5 minute post-operative blood cultures 
on 100 patients having dental extraction. He found 18 (16%) 
positives. Palmer (27) studied 84 adult patients having more 
than one extraction, and he found 14 (17%) positive cultures 
immediately post-operative. Faille (28) studied bacteremias 
on 20 patients atter extraction, and he found that positive 
blood cultures may be obtained as long as 6 hours later. 
As the number of teeth being extracted increases, the 
incidence of bacteremia increases. Mc Entegart (29) (1949) 
has shown in 200 patients, which he has studied, that as the 
number of teeth extracted per patient increases the percent-
age of positive cultures increases. In one group having a 
healthy periodontium and culture drawn at the same time inter-
val, he found 29% positive cultures for 1-5 extractions, 63% 
with 6-10 extractions, and SJ% with 11 or more extractions. 
- Robinson (JO) (1949) studied this problem of increasing trauma. 
He found one (2%) positive culture in 53 cases having one ex-
traction. He also found in 92 cases having multiple extrac-
tions an incidence of 16 (17%) positive cultures. The studies 
on extractions as related to bacteremia between 1935 and 1949 
are summarized in Table II. 
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TABLE II 
SUMMARY OF RESULTS REPORTED BY OTHER INVESTIGA'rORS • 
NO. OF 
+ POST. 
INVESTIGATOR NO, OF CASES CULTURES 
Single Okell and Elliott 10 
extractions Burket and Burn 188 
only Elliot (Rocking of 41 
single teeth) 
Glaser, Dankner,Mathes 16(control 
and Harford group) 
Marseille 100 
Total 355 Total 
Multiple Okell and Elliott 128 
extractions Bender and Pressman 30(control 
only group) 
Glaser, Dankner,Mathes 24(control 
and Harford group) 
Total 182 Total 
One or Palmer and Kempt 82 
more Northrop and Crowley 97(control 
extractions group) 
Hopkins 108 
Total 287 'l'otal 
More recent studies on extractions and bacteremia have 
supported the previous work. Cooley (32) (1957) studied 100 
patients having extractions, His finding s indicated a 19% 
incidence of bacteremia with 3 or less extractions and a 61% 
incidence of bacteremia after 4 or more extractions. 
Bender (33) (1958) also found that as he decreased the number 
of extractions his positive findings decreased, 
B, ORAL HYGIENE 
The second major factor in controlling the incidence 
of bacteremia is the status of oral hygiene. Louis (34 ) . 
~1960) in his attempt to relate oral hyg iene to bac t eremia 
12 
1 
44 
23 
10 
42 
120 
-
83 
25 
17 
125 
13 
16 
18 
47 
has shown a correlation. He divided patients into three 
classes1 I good hygiene, II fair hygiene, III poor hygiene. 
He then drew blood cultures at a consistant time interval 
after extractions were done. Group I consisting of 19 
patients showed a 5% incidence of bacteremia. Group II con-
sisting of 38 patients showed a 13% incidence. Finally, 
Group III composed of 11 patients revealed a 27% incidence 
of bacteremia. Eldirin (35) (1968) conducted a similar stucty 
using the three classes of patients, He drew both pre-oper-
ative and post-operative cultures. Group III produced one 
positive pre-operative culture. Group I experienced no pos-
itive findings in 13 patients. Group II had a 9.5% incidence 
~ 
among 21 patients. Group III had an 18% incidence among 18 
patients. 
C. TYPE OF ANESTHESIA 
According to many clinicians, the type of anesthesia 
is the third factor controlling bacteremia, Burket (36) 
(1937) conducted a large study to correlate the type of 
anesthesia with occurrence of bacteremia. All patients which 
he studied had teeth extracted as the dental procedure. In 
40 cases of a local conduction anesthesia, he found 15% 
positive cultures. With 46 cases of infiltration type of 
local anesthesia he found 6.5% positive cultures. One pos-
itive culture was reported with one general anesthetic case, 
Danielewicz (37) (196)) studied 100 patients in reference to 
type of anesthesia. He found no major differences in t he type 
y • 
of anesthesia used. 
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D. EPINEPHRINE CONCENTRATION IN LOCAL ANESTHETIC 
Several investigators have postulated that the presence 
of a localizer such as epinephrine in the local anesthetic 
may prevent bacteria from being carried from the site as well 
as the agent. Louis (38) (1960) studied this concept by using 
xylocaine with 11100,000, 1150,000, and no epinephrine con-
centrations for infiltration before extraction. He concluded 
that the concentration of epinephrine has no affect on the 
incidence of bacteremia. Eldirin (39) conducted a similar 
series of studies and found the same results concluding no 
correlation between bacteremia and epinephrine concentration. 
E. PERIODONTAL INFLAMMATION 
The first classical study conducted on bacteremia by 
Okell and Elliott (40) (1935) related the degree of periodontal 
inflammation to the incidence of bacteremia, Okell found that 
as the amount of periodontal inflammation increased so did 
the incidence of bacteremia. In a smaller better controlled 
study in 1935, Elliott (41) confirmed his conclusions, He 
found an increased incidence of bacteremia as the markedness 
of gum disease increased. 
Bender and Pressman (42) (1944) studied 117 patients 
attempting to relate the status of periodontal health with in-
cidence of bacteremia, They found that the percentage of pos-
itive cultures increased as the degree of inflammation increas-
ed. Mc Entegart (43) and Porterfield (1949) studied 200 patients 
in view of relating periodontal disease and bacteremia. They 
14 
• 
divided the patients into three groups. Group I presented 
with a normal periodontium. Group II presented with moderate 
gingival disease. Group III presented with a condition of 
severe periodontal disease. Teeth were extracted and blood 
cultures drawn at a consistant time interval. Group I, 51 
patients, experienced 23 (45%) bacteremias. Group II, 104 
patients, .experienced 57 (54.8%) bacteremias; and Group III, 
45 patients, experienced 28 (68.8%) positive findings • 
Collings (44), et al, (1967) conducted a very well 
controlled study on this problem of periodontal disease and 
bacteremia. He placed 109 patients into the classes of health, 
gingivitis, and periodontitis by determining Russell's index, 
sulcular depth, inflammation and amount of debris. He found 
that as the severity of the gingival condition increased the 
percentage of positive blood cultures increased. The healthy 
patient demonstrated a 21.6% incidence of bacteremia, the 
gingivitis patient a 29% incidence, and the periodontitis 
patient a 51% incidence. Hurwitz (45), et al, (1971) studied 
32 children, 19 of whom had generalized marginal gingivitis, 
and found no positive blood cultures post-operatively after 
dental procedures. 
Robinson (46), et al, (1949) has introduced the only 
contradicting study on periodontal disease. His study on bac-
teremia indicated no increase in the incidence of bacteremia 
as a result of increased periodontal disease. 
15 
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F. SEASON OF YEAR 
Petersen and Nedzel (47) have reported that subacute 
bacterial endocarditis as a result of bacteremia is more com-
mon in summer and fall than other seasons. They feel this is 
true because the heart endothelium is thicker and stickier 
during these seasons. This hypothesis is not supported by any 
clinical evidence. 
II Predominant Organism in bacteremia and its source. 
Burket (49) (1937) in his studies found streptococcus 
viridans the most common organism in post-operative bacteremia. 
In addition, by painting a non-pathogenic organism on the 
necks of the teeth he was able to demonstrate that the gin-
gival sulcus was the source of the bacteremia. He recovered 
the non-pathogen in 82% of his post-extraction blood cultures. 
The bacteriology of the gingival crevice has long been 
of question, Hatton (50) (1937) found bacteria present in the 
gingival sulcus. Waerhaug and Stren (51) (1952) found the 
gingival sulcus to be sterile in their studies, Brill (52) 
(1959), Boyd (1958) and Rosenthal (53), confirmed the studies 
of Hatton whereas bacteria were present in the gingival sulcus. 
Gavin and Collins (54) (1961) conducted a well controlled study 
on 149 patients to determine nature and type of bacteria in 
the sulcus, They found high counts of aerobic and anaerobic 
organisms. The aerobics were present in about 85% of the 
patients studied, Vargus (55), et al, (1959) in his studies 
on the sulcus found streptococcus viridans to be the 
16 
• 
• 
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predominant organism. Crowley (56), et al, (1964) found that 
as pocket depth increased due to periodontal disease the in-
cidence of positive streptococcus viridans increased. 
Bender (57) and Pressman (1956) also found the concentration 
of streptococcus in the blood to parallel the concentration 
in the sulcus and in the saliva. 
Seltzer (58), et al, (1960) studied the affect of en-
dodontic instrumentation on bacteremia. He found that when 
apical tissues were traumatized streptococcus viridans was 
the predominant organism cultured from the blood. 
Massler and Mc Donald (59) (1950) studied the throats 
and the gingiva of 500 normal students by culture technique 
to determine the presence of beta streptococcus. They found 
11.6% streptococcus in throat cultures and 6% in gingival 
cultures. Also, Haberman (60) (1959) found in his studies of 
the gingival surface that streptococcus viridans was the pre-
dominant organism. 
Mac Gregor and Hart (61) (1970) cultured the blood of 
the tooth socket immediately after extraction. They found 
several different species of microbe, but the concentrations 
were basically the same as in the saliva. 
Many case reports appear in the literature in which 
subacute bacterial endocarditis resulted from a bacteremia 
and it was possible to identify the causative agent • 
Hopkins (62) (1939) reported on three cases in which patients 
died of subacute bacterial endocarditis resulting from 
y 
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• 
streptococcus viridans, Elliott (63) (1939) found strepto-
coccus viridans to be involved in 85% of the bacteremias he 
studied, Simon (64), et al, (1949) studied 19 cases of 
subacute bacterial endocarditis and found that the predom-
inant organism was streptococcus viridans and that it was 
serologically the same organism as found in the throat and 
saliva. Cobe (65) (1954) found streptococcus viridans as the 
most common organism recovered in his bacteremia studies. A 
summary of the findings of many investigators is shown in 
Table III as related to streptococcus bacteremia. 
Although streptococcus viridans is the most common 
microbe involved with subacute bacterial endocarditis other 
agents have been implicated, The efforts of many investiga-
tors have been directed at methods to detect the bacteremias 
of other organisms, 
Goldberg (67) (1968) reported a gram negative pseudo-
monas aeriginosa as causing a serious bacteremia. Nevin (68), 
et al, (1960) demonstrated with the use of special culture 
media that there were several kinds of organisms in a bac-
teremia. He found more than one organism in 67% of all the 
positive blood cultures he studied. Khairat (69) (1966) 
directed his efforts toward the non-aerobes involved in bac-
teremia. He was able to identify 155 diffe~ent strains of 
bacteria. Non-aerobes accounted for 88 strains and aerobes 
for 67, Streptococcus viridans composed 50% of the aerobes 
and corynebacteria 25% of the non-aerobes. 
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III Methods of Detection 
Post-operative bacteremia is detected and studied by a 
blood culture technique. Blood is removed from a vein after 
the dental procedure is performed. This sample is then cultur-
ed in various media to isolate and identify bacteria. Some of 
the variables in this technique are the volume of blood drawn, 
the time lapse between the procedure and drawing of the blood, 
the type of media employed, and the special techniques. 
A. TIME INTERVAL 
Hopkins (70) (1939) was one of the first to evaluat e 
the time factor on detecting bacteremia. In 100 patients he 
studied, 18 had positive cultures at 5 minutes post-operative 
and 1 had a positive culture at 15 minutes post-operative. 
Robinson (71) (1949) studied the time factor and found 22 pos-
, 
itive cultures at 1 minute post-operative dropped to 5 positive 
at 5 minutes post-operative in a study conducted on 221 patients. 
Northrop (72) (1943), et al, studied 73 patients from the aspect 
of time drawing blood cultures. He found that as the time in-
terval increased from 1 to 10 minutes positive post-operative 
blood cultures dropped from 17% to 0%. Mc Entegart and 
Porterfield (72) (1949) demonstrated in their studies of 200 
patients that the percentage of positive cultures increased as 
the time interval increased up to 12 minutes. Vargus (74), et 
al, (1959) found a longer interval of bacteremia in periodon-
tal surgery patients. He drew blood samples at different time 
intervals from the beginning of periodontal surg ery procedures • 
.. 
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At the 20 to 45 minute interval, he found a 25% incidence of 
bacteremia. At the 46 to 60 minute interval, he found a Jl% 
incidence of bacteremia. At the 61 to 130 minute interval, he 
found a 17% incidence of bacteremia. Seltzer (75), et al, 
(1960) added additional information on the post-operative time 
interval. He studied endodontic procedures as a cause of 
bacteremia, and discovered that in one group of patients hav-
ing a 25% incidence of bacteremia at one minute had a 0% in-
cidence at 10 minutes post-operative. Bender (76), et al, I 
(1961) conducted several experiments with interest in the post-
operative time interval. In all his studies, summarized in 
Table IV, he found a reduction in the incidence of bacteremia 
after 10 minutes. 
TABLE IV 
COMPARATIVE INCIDENCE OF BACTEREMIA IN MULTIPLE EXTRACTIONS 
F'nT.T.nWTNr. TT~F ()l,' • TART()TT~ I IFnTA 
IMMEDIATELY AFTER EXTRACTION 10 MIN AFrrER 
VOL OF EXTRACTION 
STUDY* MEDIA+ BLOOD 
(ML.) NO. OF NO. OF % NO. OF % 
CASES POS. POS. POS. POS. 
1 ••.•• B .H. I. +L. 8 50 40 so.a 15 JO.O 
1 ••••• Thio. 2 27 17 62.9 J 11.1 
1 ••••• Thio. +L. 8 20 ' 10 50.0 4 20.0 
2 ••••• B .H. I. +L. 10 31 23 74.2 6 20.0* 
2 ••••• Trypticase 10 29 11 37.9 2 7.1& 
3 ••••• B .H. I. +L. 24 43 JS 88.8 25 58.1 
a • • • • • B. H. I. +L. 10 22 11 50.0 5 22.7 
a• • • • • Trypticase 10 22 7 Jl.8 J lJ.6 
*a, From another study in which single extractions were performed. 
+B.H.I.=Brain-heart infusion broth1Thio=Thioglycolate1L="Liquoid" 
(sodium Polyanetholsulfonate). * Based on 30 cases · 
&Based on 28 cases 
.. 
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Danielewicz (78) (1963) found in his evaluation on 
extraction that a 48% incidence of bacteremia during extrac-
tion fell to 39% at 10 minutes and to 0% at 24 hours, 
Kruger (79), et al, (1964) compared the time interval of max-
imum incidence for different dental procedures. For extraction, 
he reported the highest incidence at JO to 120 seconds. For 
prophylaxis, he found 10 minutes to produce the highest inci-
dence of bacteremia. For gingival surgery, he maintains 20 
minutes to be the most frequent interval for bacteremia. 
Reichel (80) (1939) studied the mechanism by which bac-
, 
teria are so rapidly cleared from the blood, In his experiments 
on rabbits, he found that a reticuloendothelial system of the 
liver i~ responsible for the major removal of bacteria. In 
addi~ion, he found that the liver is not easily overloaded and 
that multiple injections of bacteria are efficiently handled 
by the liver. 
B. VOLUME OF BLOOD 
A. second important factor in the detection of post-
operative bacteremia is the volume of blood drawn • . Very few 
good studies have been conducted to confirm a minimum blood 
volume. Seltzer (81), et al, (1963) indicated that as he in-
creased the volume of his samples on the same patient and at 
the same time interval from 8cc to 18cc, the incidence of pos-
itive cultures increased by 8%, 
Bender (82)~ et al, (1961) experimented with multiple 
samples of blood and different volumes to find which gave the 
22 
. 
best results. He found 2 samples to be better than one, and 
he reported the incidence ·of positive cultures to increase 
as the volume of blood increases. Some of Bender's results 
are summarized in Table v. 
TABLE V 
EFFECT OF BLOOD VOLUME, LIQUOID, AND MULTIPLE ALIQUOTS ON 
NUMBER OF POSITIVE BLOOD CULTURES IN 43 CASES • 
• 
VOL. NO. OF % OF POS. VOL. NO. OF % OF POS., 
OF ALIQUOTS - OF ALIQUOTS 
BLD. BLD. 
(ML. ) * IMMEDIATE 10 MIN, (ML.)* 
4 ••••• Single 53.9+ 24.4+ 8+1 •• Single 
4+L ••• Single 73.2+ 36.0+ 16+1 •• Three 
8 ••••• Two 67.4 )4.9 24+L •• Five 
8+L ••• Two 81.4 48.8 
*L + Sodium polyanetholsulfonate ("Liquoid''). 
+ Average for two 4-ml. samples 
IMMEDIATE 10 MIN. 
80.1 37.2 
88.J 51.1 
88.J 58.l 
Brown (84), et al, (196J) developed an improved tech-
nique for blood cultures from the aspect of volume. He centri-
fuges the fresh blood sample at 2500 RPM's for 10 minutes, 
removes the plasma, and adds the remaining cells and bacteria 
to culture media. The advantages of this technique are ability 
to use a smaller blood volume, positive findings for lower 
concentrations of bacteria, removal of inhibiting factors in 
the plasma, and less time for results. 
C. TYPE OF CULTURE MEDIA 
The third factor in the detection of post-operative 
bacteremia is the type of media which is used to culture the 
blood. The only well constructed study concerning this factor 
23 
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was by Pressman (85) and coworkers (1961) and is summarized 
in Table IV. Pressman designed three separate studies to com-
pare types of media and methods of incubation. The first study 
compares anaerobic thioglycolate with aerobic brain ·heart 
infusion broth. This investigation indicated a high incidence 
of aerobic and anaerobic findings, Study 2 compared brain 
heart infu~ion broth with trypticase and found brain heart 
infusion a better media, Study J compares with Study l.Pressman 
found that one large 24cc sample as compared to an 8cc sample 
gave the same incidence of positive findings for the same 
culture media. Pressman also tested for the culture medias 
with liquoid, sodium polyanetholsulfonate, which has the 
purpose of inhibiting the antibacterial action of the blood, 
In addition, it is a powerful anticoagulant (86), inactivates 
the blood complement (87), and also interferes with the 
phagocytic activity of leukocytes (88). In experimental tissue 
cultures, traces of sodium polyanetholsulfonate completely 
prevented phagocytosis; at concentration as low as 0.01 
percent it inhibited leukocyte migration (89). 
Blood cultures were made both with and without the 
addition of sodium polyanetholsulfonate in 4J cases,Bacteremia 
was detected in 81,4 percent of the cases with the use of the 
drug but in only 67.4 percent of the cases without the use 
of this drug. These figures indicated that the addition of 
sodium polyanetholsulfonate increased the sensitivity of the 
blood culture techniques, 
24 
Pressman summarized these studies by stating that brain 
heart infusion broth fortified with 0.0))% liquoid supports 
the growth of a wide spectrum of micro-organisms and is pre-
dominantly capable of growing streptococcus viridans. An-
aerobic media, in addition, without liquoid will increase the 
detection of other organisms. Trypticase broth was found to be 
an unacceptable media. 
IV Methods of Preventing Bacteremia 
Since the initiation of studies on dental bacteremia, 
a method of prevention has been sought which would completely 
remove the threat of this occurrence. Methods of prevention 
which have been proposed are antiseptic lavage, topical anti-
biotics, systemic antibiotics, and removal of teeth which are 
foci of infection. 
A. ANTISEPTIC LAVAGE 
Burket and Burn (90) (1937) conducted the first pre-
ventive study using an antiseptic lavage. They used an iodine 
swab on the gingivae prior to extractions. They found no sig-
nificant reduction in bacteremia, Weinman (91), et al, (1956) 
studied 201 patients in reference to antiseptic lavage and 
• 
found a 7% reduction in bacteremia over the control group. 
They had the patients rinse 5 times with 20cc for 20 seconds; 
control patients used saline and experimental patients an 
antiseptic. Louis (92) (1960) found no significant reduction 
in bacteremia when used cetyl pyridinium as a lavage on patients 
he studied. 
, 
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Steinberg (93), et al, (1964) attempted a somewhat 
different technique for prevention. He studied three groups, 
one control group used regular dentrifice, one group used 
sodium zinc polyphosphate gingival paste with neomycin, and 
one group employed the paste with the same frequency for three 
days before the procedure. The subjects were given something 
hard to masticate and blood cultures were then drawn. Only 
the control subjects presented positive blood cultures. 
Steinberg (94), et al, (1964) used an iodine lotion 
prior to periodontal scaling and found no positive blood 
cultures after the dental procedure. His lotion consisted of 
one part 5% phenol, 2 parts tincture of aconite, 3 parts tinc-
ture of ).5% iodine and 4 parts glycerine. Bell (95), et al, 
(1969) compared a rinse with other control patients. His 
rinse consisted of 15cc of sodium peroxyborate monohydrate 
used at 3 intervals for JO seconds each time. The control 
patients used nothing. The dental procedures were 25 extrac-
tion cases and 25 periodontal scalings. The experimental 
cases had a 14% lower incidence of bacteremia than the control 
patients. Goldberg (96), et al, (1970) used a phenolated 
antiseptic as a rinse and sulcular lavage on patients. He 
found a 29.5% reduction in the incidence of bacteremia over 
this control who used nothing prior to extractions. 
B. TOPICAL ANTIBIOTICS 
Several investigators have attempted to show that 
topical antibiotics are an effective method of preventing 
, 
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bacteremia. Pressman (96), et al, (1956) conducted a very 
comprehensive study on local antibiotics as compared to intra-
muscular systemic penicillin. He evaluated 93 control patients . 
and 99 experimental patients. The experimental patients were 
divided into three groups. Group I received topical sul-
pondets pre-operatively. The sulpondets consisted of 20,000 
units of penicillin, 50 units of bacitracin, 0.13 units of 
sulfadiazine and J mgs. of ethyl aminobenzoate. Group II 
received topical Wybiotic troches pre-operatively. The 
Wybiotics consist of 5 mgs. neomycin, JOO units of zinc 
bacitracin, and 2000 units of polymyxin-B sulfate. Group III 
received an intramuscular injection of penicillin consisting 
of 100,000 units of crystalline potassium penicillin, and 
J00,000 units of penicillin and oil. Pressman found that 
Group I had the lowest incidence (40%) of bacteremia followed 
by Group II (53%), and Group III (53%). He reported an in-
cidence of 85% bacteremia in the control patients all of whom 
had extraction as the dental procedure. In addition, he found 
that topical antibiotics reduced the concentration of bac-
teria in the saliva much more markedly than intramuscular 
antibiotics. Bender (97), et al, (1958) studied topical and 
systemic antibiotics in 9 different groups. He concluded that 
combinations of antibiotics both systemic and topical were the 
most effective in reducing bacterial concentration before and 
during dental procedures. 
27 
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C. SYSTEMIC ANTIBIOTICS 
The third major method of preventing dental bacteremia 
I 
is by systemic antibiotics given by oral or parenteral route. 
Budnitz (98), et .al, as ea-rly as 1942 outlined a method of 
prevention by which a patient took 1 gram of sulfapyridine 
every 4 hours for 7 days before the dental procedure. This 
procedure decreased the number of subacute bacterial endo-
carditis cases. Northrop (99), et al, (1943) also studied 
sulfathiozole and found that the concentration had to approach 
Jmg.% in the blood for this drug to be an effective prophy-
lactic. Bender (100), et al, (1944) also conducted studies on 
sulfanilimide. He gave 7.35 grams over 24 hours pre-operatively 
to prevent a harmful bacteremia. His results did not show a 
significant reduction in the incidence of post-operative bac-
teremia for aerobic or anaerobic bacteria. Schram (101), et al, 
(1950), in a study on procaine penicillin, buffered penicillin, 
aqueous penicillin, and sulfanilimide NU 445, found sulfanili-
mide to be as effective as procaine penicillin, but less 
effective than t he other two in reducing the number of positive 
post-operative blood cultures. However, the difference in effec-
tiveness was not statistically significant. 
Tetracyclines and erythromycin have been used as preven-
tive drugs by some investigators. Khairat (102) (1966) compared 
the use of tetracyclines with erythromycin estolate in prevent-
ing bacteremia. He found an incidence of bacteremia of 64% in 
the control patients having no medication, J8% in patients 
, 
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receiving oral erythromycin estolate and J% in patients re-
ceiving introvenous tetracyclines, Cooley and Haberman (lOJ) 
(1957) evaluated terramycin as a pre-medication for bacteremia. 
They studied 51 control patients and 49 patients who received 
terramycin as a prophylactic. The control patients had an 
incidence of 39% positive blood culture and the experimental 
patients had an incidence of 14% positive blood cultures. All 
patients had dental extraction . as the procedure, 
Penicillin is the most commonly used pre-medication 
drug to prevent harmful dental bacteremia. Glaser (104), et 
al, (1948) found 50,000 units of penicillin intramuscularly 
every two hours for 2 days before the dental procedure to be 
effective in preventing a harmful bacteremia. Dowling (105), 
et al, (1948) studied the effectiveness of penicillin in a 
group of patients that he evaluated immediately after extrac-
tion, He reports an incidence of J4% positive blood cultures 
for the control patients and 20% for those pre-medicated with 
penicillin, After 10 minutes the control patients h~d an in-
cidence of 22% and the pre-medicated patients an incidence of 
15%, Elliott and Dunbar (106) (1968) also contributed to the 
research conducted on penicillin. On 100 control patients and 
100 patients given penicillin pre-medication, they reported 
an incidence of J6% and 11% positive blood cultures respectively 
after extractions were performed, 
In 1957, the American Dental Association Council on 
Dental Therapeutics (107) recommended 250 mgs. of penicillin-G 
, 
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every 4 hours 1 day before and 2 days after a dental procedure 
as a preventive to dental bacteremia. 
Several investigators have studied the affects of paren-
teral antibiotics on the saliva. Pressman (108), et al, (1953) 
studied four different drugs and their effects on the saliva. 
Group I received 400,000 units of penicillin, Group II one 
gram of chloramphenicol and Group IV a combination of Group I 
and II. All medications were given intramuscularly except 
Group III which was given intravenously. After one hour saliva 
samples were collected and analyzed on all patients. Group I 
showed no significant reduction in the number of salivary bac-
teria. Group II showed the same results as Group I. Group III 
showed a 40% reduction in aerobic bacteria and a JO% reduction 
in anaerobic bacteria. Group IV demonstrated a 65% reduction 
in both anaerobic and aerobic bacteria. Tashman (109) studied 
the saliva after one intramuscular dose of one gram of dihydro-
streptomycin and 400,000 units of penicillin in an attempt to 
find the time of optimum concentration of antibiotics in the 
saliva. Taking sample s of saliva at various times, she found 
1 hour after pre-medication to be the optimum time for the 
dental procedure with reference to maximum blood and saliva 
concentration. 
A major problem of pre-medication is the development 
of penicillin-resistant strains of streptococcus in the 
saliva. Sturland (110) (1967), Gillespie (111) (1966), 
Garrod (112) (1966), Drucker (113) (1969) and Jolly (114) 
, 
JO 
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• 
(1969) all have studied and reported on this problem. They 
have reported as high as 85% of the children studied taking 
penicillin to have resistant streptococcus in their saliva (115). 
These investigators recommend short pre-operative pre-medica-
tion to reduce the time exposed to the antibiotic and cultures 
on the saliva to detect resistant strains of streptococcus, 
D. TOOTH EXTRACTION 
Several clinicians have suggested removal of chron-
ically infected teeth as a method of preventing bacteremia 
and recurrency of subacute bacterial endocarditis. Beeley (116) 
(1969) reported that in 25 case histories she studied 5 patients 
who had all teeth removed had no recurrency of subacute 
bacterial endocarditis as the others did. Levin (117) (1945) 
reported on 7 cases where chronic endocarditis was a serious 
problem. In all 7 cases he reported there was no recurrency 
of endocarditis after the teeth were removed. 
V Treatment of Subacute Bacterial Endocarditis 
A discussion of dental bacteremia cannot be complete 
without some comments on the treatment of its major sequela 
which is subacute bacterial endocarditis. Two good literature 
reviews involving the history of treatment of subacute 
bacterial endocarditis appear in the literature. 
Janeway (118), et al, (1946) reported on the history 
of subacute bacterial endocarditis treatment at Peter Bent 
Brigham Hospital from 1913 to 1944. He divides his presenta-
tion into three eras. The first era (191)-1917), termed the 
I 
Jl 
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pre-sulfonamide era, was characterized by many different ther-
apeutic procedures. Of the 238 patients treated during this 
era, no known recoveries were reported. The second era, termed 
the sulfonamide era (1937-1944), showed some improvement in 
treatment, Of the 90 cases treated, 55 received adequate 
treatment. These 55 patients were in two groups, One group of 
39 received the drug alone and none recovered. lhe other 
group of 16 patients received the drug with fever therapy and 
4 recovered, The penicillin era (1944-present) brought improv-
ed treatment. Of the 17 cases treated 11 have recovered and 
are still well, 
Lichtman and Bierman (119) (1941) of New York conducted 
the most comprehensive review of treatment for subacute 
bacterial endocarditis up to the penicillin era. The import -
ant facts of their literature review are summarized in Table VI 
through Table IX. 
TABLE VI 
SPONTANEOUS RECOVERIES IN SUBACUTE BACTERIAL ENDOCARDITIS . 
NO. OF NO. OF % OF 
CASES RECOVERIES RECOVERIES 
1. Libman •• , ••• , , •••• 150 4 3% 
2. Hord er ••• , , , , , , , , • 150 1 • • • 
3, Thayer ••• , ••• , , •• ~ 206 0 • • • 
4. Warren & Herrick,. 25 0 • • • 
5, Maj or. , , •••••••••• 15 0 ••• 6, Middleton & Burke. 88 1 • • • 
Total. , •••• , ••••• , 634 6 1% 
# 
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TABLE VII 
RESULTS OF SULFONAMIDE CHEMOTHERAPY IN SUBACUTE BACTERIAL 
ENDOCARDI'rIS. 
1, Major ••••••••.••••••••.••••.•• 
2. Kinell & Ernstene ••••••••••••• 
3. Spink & Crago, Arch. Int. Med. 
641228 (Aug.) 1939 .•••••••••. • 
4. Klee & Romer •••••••••••••••••• 
5, Eilis, .. ,,,,.,,,,,,.,,,,,,,,,, 
6. Whitby ••• • •••••••••••••••••••• 
?. Bliss, Long· & Feinstone ••••••• 
8. Kolmer • . , ••.•...•• , ... , , , ..• , , 
9. Steele,., . . , . , , .. , , . , . , ... •.• .. 
1 O. Long, •.• , . , •••• , •• , .••.•.••••• 
11. Mount Sinai ••••••••••••••••••• 
Total. , .. , , , , , ..... , , .. , 
Percent recovery •••••••••••••••••• 
, 
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NO. OF 
CASES 
7 
5 
11 
4 
2 
3 
3 
10 
14 
117 
22 
198 
6.o 
NO. OF 
RECOVERIES 
3 
0 
1 
0 
0 
0 
0 
0 
0 
7 
1 
12 
' 
. 
• • • . ' ' 
. . . . ~ ' 
. . ' 
' . . ' 
• . . . 
' . .. . 
1. 
' ... . ' . . . , . 
• 
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TABLE VIII 
RESULTS WITH COMBINED METHODS OF TREATMENT OF SUBACUTE 
BACTERIAL ENDOCARDITIS • 
NO. OF NO. OF % OF 
CASES RECOVERIES RECOVERIES 
Chemotherapy, heparin 
1. Kelson & White*•••••••••••••• 26 4 
2. New York Hospital •••••••••••• 4 0 
J. Mount s. . ij l+ 1na1 ••• , ••• , •••••••••• -5 11.5 
Chemotherapy, hyperthermia 
1, Krusen & Bennet •••••••••••••• 6 0 
2. Ferderber,,,••••••••••••••••• 3 2 
J. Mount s. . 16 2; 1na1 ••••••••••••• , , ••• - ~ 25 16.0 
Chemotherapy, intravenous typhoid 
1. Solomon, }i • ~ e e e e • • e e e I I I e e e e I 17 5 (to be published) 
2. Mount Sinai . ..... , ........... 4 0 21 5 25 · 
Chemotherapy, radiotherapy 
1. Mount Sinai# ••••••••••••••••• 6 l& 
16.5 
Total 
Literature ••••••••••••••••••• 56 11 20.0 
Mount s. . J1 111 9,5 1na1 •••••••••••••••••• 89 AV,16.0 
* Includes six cases in original report. 
+ Case of recovery also referred to in Kelson and White series. 
* An additional patient is now bacteria free and afebrile for a 
period of four months, 
# All patients in this group also treated by other measures. 
& Also treated with hyperthermiai included in two recoveries 
noted above under this heading. 
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r.rABLE IX 
SUMMARY OF RESULTS OF TREATMENT OF SUBACUTE BACTERIAL 
Hi1111(1r.ADT1Trt'T~ * . 
NO. NO. % 
METHOD OF TREATMENT TREATED RECOVERED RECOVERED 
Chemotherapy + alone 
Mount Sinai ••••••••••••• 22 1 4.5 
Literature •••••••••••••• 176 11 6.o 6& 4& 
Total,, ....•..•••..•.••• 198 12 6.0 6& 4& 
Combined therapy+ 
Mount Sinai ••••••••••••• )2 J 9,5 
Literature •••••••••••••• ~ 11 20.0 'rotal ••••••••••••••••••• ITj: 16.0 
Total cases 
Mount Sinai ••••••••••••• 54 4 7.5 
Literature •••••••••••••• 2)2 22 9.5 6& 4& 
Total. , •. , .•.. , .. , •... , , 286 26 9.0 6& 4& 
* Viridans and nonhemolytic streptococcus cases (one case due 
to Bacillus (Haemophilus) influenzae with recovery included). 
Maximum incidence of spontaneous recovery J percent (Libman). 
-
+ Sulfonamide compounds (sulfanilamide, sulfapyridine, sulfathia-
zole). 
& Individual case reports (four recoveries, 2 deaths). 
. 
; Chemotherapy combined with (1) heparin, (2) radiotherapy, 
(J) hyperthermia, (4) intravenous typhoid-paratyphoid (Solomon) • 
• )5 
. . . 
I • 
• • 
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VI Periodontal Disease in Children 
The last World Workshop of Periodontics defined perio-
dontal disease as the morbid response of the periodontal tissues 
to extrinsic-local irritants(l24). This response, in turn, is 
modified by intrinsic-systemic conditions operative within 
the host. For years periodontal disease has been considered 
to be an affliction of the adult population. In 1964 Brauer 
(125), et al, in the textbook "Dentistry for Children'' states, 
''Gingi~itis is common in the adult but rare in the 
healthy child. When gingivitis is observed in the 
young it usually has a systemic background, some 
condition being present which undermines the tissue 
resistance. Gingivitis resulting from local trauma 
or accumulation of food debris is confined to iso-
lated are~s and as a rule affects only the free 
marginal gingiva.'' (Brauer, et al, 1964, page 257) 
However, epidemiological studies done by many authors (Mc Call, 
Schour and Massler, Kerr, Cohen, etc.) have repeatedly shown 
that periodontal disease does occur in a high percentage of 
children. As early as 1938 John Oppie Mc Call recognized this 
fact and called the attention of the profession to the problem 
(126). In numerous studies Schour and Massler demonstrated 
that from 24% to 64% of the children studied exhibited a mar-
ginal gingivitis (127). Goldman and Cohen have shown that a 
chronic marginal gingivitis is the most common periodontal 
condition in children and that the areas of the gingiva most 
commonly exhibiting gingivitis in children are the maxillary 
and mandibular anterior regions, areas associated with mouth 
breathing (128). Recently Larato in a study of 95 skulls of 
children between 2 and 5 years of age, has demonstrated that 
36 
bone loss related to periodontal disease was present in 25% of 
the skulls. Also the patterns of bone loss were similar to 
those seen in adults, including craters, furca involvement, 
intraboney defects, etc. (129). 
In essence, the overwhelming evidence available to date 
indicates that gingival and periodontal disease exist in child-
ren to a much greater degree than previously suspected or than 
would be evident from a cursory examination. Also, although 
many early investigators (Mc Call, 1938 - Chaker, 1953) con-
sidered periodontal disease in children to be a separate entity 
than adult periodontal disease (130); Goldman and Cohen (131) 
state that the same disease process exists in both children and 
adults perhaps modified to a greater extent in children by sys-
temic, nutritional and other influences. Moreover they state, 
"If untreated, many of these lesions (in children) 
will progress, with further destruction in adult-
hood, and it becomes apparent that to be successful 
any preventive program to control periodontal dis-
ease will first have to eliminate pathologic con-
ditions of the periodontium in children." (Perio-
dontal Therapy, 1968, page 1017) (132) 
To summarize, in all surveys considering severity, perio-
dontal disease has been found to progress steadily throughout 
life. Gingivitis is common in the primary dentition of most 
children, and may develop into periodontitis in some cases. 
There is a strong correlation between the severity of these con-
ditions and oral hygiene. The associations with generalized 
diseases, nutritional disturbances and malocclusion are not 
strong ones, and no convincing correlation had been found with 
, 
37 
' 
• 
traumatic occlusion, or with dental caries. The socioeconomic 
status seems to influence the degree of oral hygiene, which 
in turn directly effects the gingival scores. The acute form 
of gingival lesion seems to predominate in children. (lJJ), 
( 134) , ( 135) , ( 136) 
It has been shown that micro-organisms of plaque play 
a major role in periodontal disease but no single micro-organ-
ism or group of micro-organisms seem to be responsible for the 
production of gingival inflammation (137). Thus far the only 
significant alteration associated with periodontal disease 
seems to be one of the total quantity of bacteria present (lJB). 
However, one recent study by De Araujo and Mac Donald (1964) 
had demonstrated that bacteroides melaninogenious and certain 
other spirochetes, which are ubiquitously present in adults, 
were found in the ging ival crevice area of only 4 of 15, and 
10 of 15 children respectively. It is suggested that this 
could be a possible explanation of the observation that severe 
periodontal disease is not as common in children as in adults, 
and that the lesion in children seems to be confined to the 
gingiva. (139), (140) 
, 
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Methods and Materials 
Subjects for this study were selected from those 
children who were admitted to the Joseph P. Kennedy Jr. 
Memorial Hospital for Children for dental procedures under a 
general anesthetic in the operating room. After admission 
laboratory studies were done, a history was obtained, and 
physical examination completed by the pediatric staff, a de-
cision was made by the pediatric and dental staff as to the 
eligibility of the patient for the study. Three major reasons 
were considered for ineligibility of the patients 1) complicat-
ing systemic disease, 2) antibiotics being taken, 3) poor 
medical risk, for general anesthesia. 
' 
Upon establishment of eligibility, the parent was approach-
ed for a written informed consent to include their child in 
the study, The parent was instructed as to the nature of the 
study and specifically what laboratory procedures would be 
performed on their child, 
After elig ibility and consent were obtained, two form s 
were added to the patient's hospital chart and a note was 
made under physician's orders. The note instructs the attend-
ing dentist or dental resident to fill out the necessary forms 
after the child is treated in the operating room. One form 
which was inserted into the patient's chart is the blood 
culture laboratory request slip having printed on it the 
patient's name, room number, hospital number, and a pre-
stamped label for ''bacteremia study". (See Appendix) The 
' 
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second form shown in the appendix was the "bacteremia study 
information sheet", which compiled the necessary information 
on the dental procedures. 
Upon entrance to the operating room, the physician's 
orders were checked by the dentist, and he noted that the 
patient was a subject in the bacteremia study. The dentist 
then turned to the bacteremia study information sheet. The 
study sheet instructed the dentist to make two notations at 
the beginning and two at the end of the dental procedure. 
' 
The notations at the beginning were a statement on the status 
of the oral hygiene and a classification of the child's perio-
dontal tissues according to Russel's Index (141). The notations 
at the end of the procedure were to include the time case com-
pleted and a check as to what procedures were performed. The 
dental procedures which could be checked by the dentist were 
restorative dentistry, deep periodontal scaling, extraction 
of teeth, number of extractions and number of abscessed teeth 
• 
extracted. 
When the case was completed, the dentist informed the 
laboratory technician and recorded the time. The lab techni-
cian then proceeded to draw a blood culture at various time 
intervals after completion of the case. 
The laboratory technician could select any vein to 
perform the venipuncture. The technician prepared the area 
of the venipuncture by first using isopropyl alcohol and 
then iodine solution, both of which are allowed to dry . 
41 
Sterile precautions were observed at all times. A tourniquet 
was applied to produce venous distention; and the technician, 
using a Jee plastic syringe with an 18 gaug e needle, drew 
2cc's of blood from the distented vein, 
The blood sample was injected, lee each, into thio-
glycolate and tryptic soy broths under sterile conditions and 
incubated at 350c, for 48 hours. The samples were subcultured 
on blood agar plates and into thioglycolate broth, and smears 
were obtained for staining and microscopic examination. The 
original media and the subcultures were incubated at 35°c. for 
7 days, Those cultures in which there was no growth at the end 
of both the initial and secondary incubation periods were 
considered sterile. Isolated organisms were to be reported, 
The data was then recorded and analyzed, 
' 
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LIST OF MATERIALS 
l, Monoject ''200" 18 gauge needles 1 i inch 
2, Monoject syringe - 2 ~ cc. 
J. Litton Prep Swab - 70% isopropyl alcohol - 1,750 
Benzakonium Chloride 
4, Johnson & Johnson cotton buds 
5, Scott Laboratories blood culture bottles 
brain heart infusion broth 
thioglycolate broth 
6, Brain heart infusion pour plates 
7, Iodine tincture U,S,P, - Gilman Bros. 
8, Rubber hose 1/8" in diameter 
9, Microscopic slides and cover g lasses 
10, Sterile water 
11, Hand Estain mixture 
12. Microscope 
, 
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Results and Discussion 
Fifty patients were studied at the Joseph P. Kennedy 
Jr. Memorial Hospital for Children in this study of bacteremia. 
Table X summarizes each child's age, sex, oral hyg iene index, 
Russel's periodontal index, type of dental procedure perform-
ed, time lapse between the last dental procedure performed 
and venipuncture, result of blood culture, and any special 
comments. Several patients were rejected from this study 
because they were receiving prophylactic antibiotics or parent- , 
al consent was not obtained. 
The following is a key to Table X listed on page 46. 
* AGE IN MONTHS 
** ORAL HYGIENE 
I - GOOD 
II - FAIR 
III - POOR· 
*** RUSSEL'S PERIODONTAL INDEX. (SEE APPENDIX-INSTRUCTION 
SHEET) 
1. NEGATIVE 
2. MILD GINGIVITIS 
J. GENERALIZED GINGIVITIS 
4. GINGIVITIS WITH POCKET FORMATION 
5. ADVANCED PERIODONTAL DISEASE 
**** DENTAL PROCEDURES 
6. OPERATIVE DENTISTRY 
?. DEEP SCALING 
10. NUMBER OF TEETH EXTRACTED 
11. NUMBER OF ABSCESSED TEETH EXTRACTED 
*****TIME LAPSE IN MINUTES 
NOTE, Case 2, 13, 27, 4J were presented with dilantin hyperplasia. 
' 
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TABLE X 
SUMMARY OF 50 PATIENTS STUDIED AT JOSEPH P. KENNEDY JR, MEMORIAL 
HOSPITAL FOR CHILDREN FOR DENTAL BACTEREMIA, 
. 
-
CASE NAME HOSP. AGE SEX ORAL RUSS, PROCED, ·rIME POS. 
NO. NO. * HYG. INDEX **** LAPSE BLOOD 
** *** ***** CUL. 
1 • • C.R. 9520 63 F III 3 6+7 5 -
2. L.R. 828 156 F III 4 6,7,10-5 3 -
3. B.D. 9659 60 F III 2 6,10-3 3 -
4. M.A. 7865 95 F III 3 6,10-10,11-4 13 -
5. c.w. 9191 50 F II 2 6 10 -
6. R.T. 5598 46 F II 2 6 10 -
7, J.C. 9697 42 M III 2 6,10-4 10 -
8. M.B. 722 60 F III 3 6,7 6 -
9. V.D. 710 60 F II 2 10-10 5 -
10. S.D. 890 42 M II 2 10-7 4 -
11. R.H. 8880 56 F III 2 6,10-8,11-3 3 -
12. K.S. 5784 29 F II 2 6 5 -
13. M.B. 9750 48 M III L~ 6,7,10-1 5 -
14. P.O. 8829 49 F III 2 6 5 -
15. J.M. 7288 70 F III 2 6,10-4 5 -
16. F.D. 9213 ' 155 M III 3 6,10-4 2 --
17. s.w. 7648 45 F · III 2 6 1 -
18. E.B. 7435 60 F II 2 6,10-5 1 -
19. M,M. 9590 26 M II 2 6,10-5,11-1 6 -
20, T.T. 9071 52 F II 1 6,7,10-4,11-2 2 -
21. M,B, 7841 58 F II 2 6,7,10-1 2 -
22. E.M. 8648 70 F II 2 6,10-3 2 -
23, K.D. 9992 48 F II 2 6,10-4,11-4 1 -
24. B.D. 9993 62 M III 3 6,10-14,11-4 1 -
25. K.R. 9747 50 M II 1 6 2 -
26. T.O. 7932 85 M III 1 6,10-6 2 -
27. S.T. 7933 120 F . III 2 6,7 2 -
28. M,R, 8734 78 M. I 1 6,10-4 1 -
29. C.B. 8769 82 F III 2 10-8 2 -
30. R.L. 8450 58 M II 2 6,10-8 2 -
11 31. D.B. 7638 120 F III 2 6,10-14 1 -
32. D,W, 6953 132 M II 2 6,10-4 2 -
33, G,M, 9473 95 F II 3 6,10-7 2 -
34. S.M. 2337 166 M III J 6,7,10-1 2 -
35, P.Q, 4606 96 F III J 6,10-2 2 -
36. E,Y, 1008 72 M II 2 6,10-4 2 -
37. R.M. 8736 63 M III 2 6,10-4 2 -
38. F.M. 2365 119 M III 2 6,10-2 2 -
39. R.B. 1002 68 M II 2 6,10-12 2 -
40. K.H. 9922 120 M III 2 6 2 -
41. c.c. 9471 47 F II 2 6,10-8 2 -
" 
42. M.N. 9985 52 M- III 2 6,10-1 2 -
43. • 9164 108 III 4 6,10-9 A,R, F 2 -
44. P,B, 9675 85 M II 2 6,10-2 2 -
45. M.B. 1027 36 F II 2 6 2 -
46. N.C. 1116 157 M II 2 6,10-1 2 -
47, J.C. 1031 66 F II 2 6,10-1 2 -
48. J.P. 1010 132 M II 2 6,10-7 2 -
49. P.F. 1070 63 M III 2 6,10-15 2 -
50. E.B. 1076 72 M II 2 6,10-6 2 -
' 
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All 50 patients in this study demonstrated negative post 
operative blood cultures. Table XI summarizes the distribution 
qf patients by age and sex in relation to positive blood cul-
tures. This investigator found no difference in the incidence 
of bacteremia between male and females. In addition, no increas-
ed incidence of bacteremia was detected for any age group. 
TABLE XI 
DISTRIBUTION OF PATIENTS BY AGE. 
FEMALE MALE TOTA ' 
POS. POS. POS. 
NO. BLD. NO. BLD. NO. BLD. 
AGE CASES CUL. CASES CUL. CASES CUL. 
2 2 0 1 0 J 0 
J 0 0 2 0 2 0 
4 7 0 5 0 12 0 
5 5 0 4 0 9 0 
6 2 0 1 0 J 0 
7 1 0 · 2 0 J 0 
8 2 0 2 0 4 0 
·9 2 0 0 0 2 0 
10 0 0 2 0 2 0 
11 0 0 2 0 2 0 
12 1 0 2 0 J 0 
14 0 0 1 0 1 h 0 
15 0 0 1 0 1 0 
17 2 0 1 0 J 0 
Louis (142) (1960) and Eldirin (14J) (1968) demon-
strated in their studies that as the quality of the patient's 
oral hygiene diminished their incidence of bacteremia in-
creased. This investigator could not make that conclusion. 
As summarized in Table XII, the largest group of patients, 
I 
who had poor oral hygiene, did not have a higher incidence 
of bacteremia • 
' 
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TABLE XII 
"' SUMMARY OF PATIENTS' ORAL .tiYGTENE. 
' 
FEMALE MALE TOT .6. T. 
r'U;:j • POS. POS. 
NO. BLD. NO. BLD, NO. BLD. 
CASES CUL. CASES CUL, CASES CUL. 
GOOD 0 0 1 0 1 0 
FAIR 11 0 12 0 23 0 
POOR 13 0 13 0 26 0 
Okell and Elliot (144) (1935), Bender and Pressman 
(145) (1944), ·and Mc Entegart and Porterfield (146) reported 
exhau~tive studies relating periodontal inflammation to the 
incidence of bacteremia. The general conclusion from these 
studies is that the incidence increases as inflammation in-
creases. Hurwitz (147), et al, (1971) and Robinson (148), et 
al, (1949) 9onducted studies which do not indicate an increase 
in bacteremia as the degree of periodontal inflammation increases . 
The findings .of this investigation, summarized in Table XIII, 
support the findings of Hurwitz and Robinson. The degree of 
periodontal inflammation was determined by Russel's Perio-
dontal Index, which is based on clinical inflammation and 
pocket formation. Most children demonstrated periodontal dis-
ease involving the marginal ging iva. Only two children pre-
sented with periodontal pocket formation. These t wo children 
received dilantin . therapy and manifested hyperplast i c g i ng i -
vitis. As oral hygiene digressed there was an i ncreas e i n 
periodontal inflammation, however, never to the ext ent of 
pocket formation or periodontitis. 
, 
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TABLE XIII 
DISTRIBUTION OF PATIENTS BY RUSSEL'S INDEX. 
FEMALE MALE rprrpAT . 
POS. POS. POS. 
RUSSEL'S NO. BLD. NO. BLD. NO. BLD. 
INDEX CASES CUL. CASES CUL. CASES CUL. 
1 1 0 3 0 4 0 
2 16 0 19 0 35 0 
3 5 0 3 0 8 0 
4 2 0 1 0 3 0 
The amount of trauma which occurs during the process 
of a .dental procedure has long been thought to be a major 
factor in the occurence of bacteremia. In proceeding from 
restorative dentistry to single extractions and to multiple 
extractions on these patients the degree of trauma increased, 
This inves4igator's observations, summarized in Table XIV, 
.. 
did not indicate an increased incidence of bacteremia from 
increased trauma. In addition, Table XV and Table XVI summar-
ize the bacteremias as related to the number of teeth extracted 
and the number of teeth extracted which were apscessed. 
Observation of Table XV and Table XVI in respect to the degree 
of trauma will further support this observer's finding that 
degree of trauma and bacteremia are not closely related. 
' 
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TABLE XIV 
SUMMARY OF TYPE OF DENTAL PROCEDURE AS RELATED ·ro BACTEREMIA. 
. 
', 
' 
FEMALE MALE . TOTAL . 
.PU:::i , POS. .PUS, 
NO. BLD. NO. BLD. NO. BLD. 
PROCEDURE CASES CUL, CASES CUL. CASES CUL, 
OPERATIVE DENTISTRY 7 0 2 0 9 0 
PERIO- SCALING 2 0 0 0 2 0 
EXTRACTIONS 16 0 17 0 33 0 
EXTRACTIONS OF 
ABSCESSED TEETH 4 0 2 0 6 0 
~ 
TABLE XV 
NUMBER OF TEETH EXTRACTED AS RELATED ·ro BACTEREMIA. 
FEMALE MALE TOTAL 
r'U;j ' POS. POS. 
NO. TEETH NO. BLD. NO. BLD. NO. BLD. 
EXTRACTED CASES CUL. CASES CUL. CASES CUL, 
0 8 0 3 0 11 0 
1 2 0 4 0 6 0 
2 1 0 2 0 3 0 
3 2 0 0 0 2 0 
5 4 0 1 0 5 0 
6 0 0 2 0 2 0 
7 1 0 2 0 3 0 
8 1 0 2 0 3 0 
9 1 0 0 0 1 0 
10 or more 2 0 3 0 5 0 
• 
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• TABLE XVI 
NUMBER OF ABSCESSED TEETH EXTRACTED AS RELATED TO BACTEREMIA, 
FEMALE ' MALE TOTAL 
NO. .l:"'Ui::> • POS • POS. 
ABSCESSED TEETH NO. BLD. NO, BLD. NO. BLD. 
EXTRACTED CASES CUL. CASES CUL, CASES CUL. 
1 0 0 1 0 1 0 
2 2 0 0 0 2 0 
3 1 0 0 0 1 0 
4 1 0 1 0 2 0 
5 0 0 1 0 1 0 
·Table XVII summarizes the incidence of bacteremia in 
relationship to the time interval between completion of t he 
dental procedure and venipuncture. Several time intervals 
t 
were chosen in this investigation, however, most samples were 
taken at a two minute interval so that any bacteremia which 
could have occured would be at maximum concentration. Most 
investigators, Hopkins (149), (19)9), Robinson (150) (1949), 
and Northrop (151), found that the shorter the post-operative 
time interval the higher the incidence of bacteremia. The 
findings of this investigation did not support this conclusion, 
and no relationship was found between bacteremia and time 
interval. 
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TABLE XVII 
RELATIONSHIP OF TIME INTERVAL TO BACTEREMIA. 
. 
p I!; MALE TOTAL 
. 
.!:'OS I POS. POS • 
TIME LAPSE NO. BLD, NO. BLD. NO, BLD. 
MINUTES CASES CUL, CASES CUL. CASES CUL. 
N 
1 J 0 J 0 6 0 
2 9 0 19 0 28 0 
3 4 0 0 0 4 0 
4 0 0 1 0 1 0 
5 4 0 1 0 5 0 
6 1 0 1 0 2 0 
7 1 0 0 0 1 0 
10 2 0 1 0 J 0 
The blood culture technique used in this study is a 
standardized technique used by Joseph P, Kennedy Jr. Memorial 
Hospital for Children and many other pediatric hospitals. The 
procedure is standardized in volumn of blood used, type of 
sterile precautions, media for bacterial growth, and time 
interval for growth observation, These standards were not de-
viated from for the purpose of this study so that the results 
could be compared to the results of all blood cultures per-
formed at the hospital in the same time interval, This 
comparison is shown in Table XVIII, An observation is made 
from this data which indicates that this blood culture tech-
nique when performed in other situations is capable of produc- · 
ing a positive finding, 
Analysis of data on this study was limited to 
observation of tables. This observer found that a chi-square 
' 
52 
or t-test on this data with all negative findings would not 
provide any useful information in drawing conclusions for the 
study. 
In the opinion of this investigator, the volumn of 
blood which is cultured should be larger than 2cc. Seltzer (152), 
et al, (1963) and Bender (153), et al, (1961) have shown larger 
amounts of blood to be more effective in demonstrating bacter-
emia. This observer feels justified in using this blood 
volumn of 2cc. for three reasons• 1) it is indicated by a 
standardized procedure which is capable of producing positiv~ 
findings, 2) the circulating blood volumn is smaller for a 
child than for an adult, and 3) the average sample is drawn 
at a time interval at maximum bacterial concentration. 
TABLE XVIII 
SUMMARY OF BLOOD CULTURE RESULTS AT JOSEPH P. KENNEDY JR, 
MEMORIAL HOSPITAL FOR CHILDREN DURING PERIOD OF BACTEREMIA 
STUDY. 
NO. NO. % NO. 
CULTURES POS. POS. POS. 
BLD. BLD. COCCAL FORMS 
• CUL . CUL. 
DENTAL STUDY 50 0 0 0 
OTHERS 71 20 28% 16 
TOTAL 121 20 16.6% 16 
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Summary and Conclusions 
Fifty patients were studied by blood culturing methods 
in the operating room at Joseph P. Kennedy Jr. Memorial 
Hospital for Children. The study attempted to relate type of 
dental procedure and degree of periodontal inflammation with 
the incidence of post-operative bacteremia in children. From 
the data obtained this investigator may make the following 
conclusions, 
1. There is no difference in the incidence of dental 
bacteremia between males and females. 
2. There is no age group which has a higher incidence of 
bacteremia. 
J. The quality of the patients' oral hygiene was not 
observed to be a factor in the · incidence of bacteremia. 
4. The degree of periodontal inflammation was not a fac-
tor in the incidence of bacteremia. It must be add ed 
that all children in this study presented with gin-
gival and not periodontal disease. 
5. An increase in trauma from the dental procedure did 
not increase the incidence of bacteremia. 
6. The time lapse between the end of the dental pro-
cedure and drawing of the blood specimen was not a 
factor in the incidence of bacteremia. 
On the basis of this investigation, many of the pre-
viously accepted postulates and rules controlling the post-
operative bacteremia from dental origin are not valid when 
• 
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applied to children, The clinician should carefully evaluate 
patients to receive prophylactic antibiotics before dental 
treatment. This evaluation is necessary to determine if the 
need of this therapy justifies the risk of sensitivity and 
potential for anaphylactic shock. 
' 
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rll!I 
KENNEDY MEMORIAL HOSPITAL 
BRIGHTON, MASSACHUSETTS 
Date Nurses ' PHYSICIAN'S ORDERS 
xdered Initials 
' 
-
DOCTOR'S 
ORDER 
SHEET 
~ PHYSICIANS' ORDE RS ~ 
5~ FORM A-87 
1.8-V 11110-i ( 
) 
' 
r 
S11310110 ,SNYl:>ISAHcl 
S11310110 S,NYl:>ISAHd 
S.U.iSnHOYSSYIN 'N0ll.H01118 
puapJ 
8ll!O 
1V1ldS0H 1VIIOWJW AOJNNJ)I 
CONSENT FORM 
I give permission to the Kennedy Memorial Hospital and its medical 
and dental staffs to include my child, 
------------
, in a study being conducted at the hospital 
to determine the possibility of any infection occurring after dental pro-
cedures are done. 
This study has been explained to me, and I understand that it will 
involve a blood test. 
Signed:---~--~---------
Relationship: 
-------------
Witness: 
Date: 
' 
This child ii being included in a study to INSTRUCTION SHEET 
determine the presence of bacteremia after 
dental manipulation. As the dental surgeon, 
you are being asked to perform three steps to aid us in this 
study1 (1) a pre-operative periodontal evaluation; (2) a post-
operative treatment check-off; and (J) a communication to the 
head nurse to have a blood culture taken. Your co-operation 
will be greatly appreciated. 
I, Pre-operative 
A. Check chart to see that patient is cleared for the study 
(no systemic disease, no antibiotics, consent signed), 
B. State oral hygiene. 
C. State Russel's Periodontal Index (circle one), 
1, ''0-Negative''-- Normal appearing soft tissues; 
2. "1-Mild Ging"-- Inflammation of the free gingival 
margin on one or more teeth. Inflammation does not 
have to circumscribe the tooth; 
J. "2-Gingivitis"-- Inflammation of the free and attch~ 
ed gingiva involving one or more teeth; 
4. ''6-Gingivitis with Pocket Formation''--Inflammation of 
of free and attached gingiva with breakdown of perio-
dontal attachment and pocket formation. No mobility 
is present; 
5. 11 8-Advanced Periodontal Disease''--Advanced pocket 
formation and mobility is present. 
II, Post-operative 
' 
A. Procedures (circle all completed)1 
6. Restorative 
?. Deep periodontal scaling 
8. Extraction with Elevators 
9, Extraction with Elevators and Forceps 
10. Number of Teeth Extracted: 1 2 J 4 5 6 7 8 more 
11, Number of Abscessed Teeth Extracted1 1 2 J 4 5 6 7 8 
more · -
B. At the completion of all dental procedures, inform the 
head nurse that this patient is to have a blood culture 
drawn within 20 minutes. 
Time Completed1 a.m. Time Culture Drawn1 a.m. __ _..;;;::..:..;~ 
Name of Dentists 
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PLATE III 
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